Pro-inflammatory cytokines intensify the activation of NO/NOS, JNK1/2 and caspase cascades in immature neurons exposed to elevated levels of unconjugated bilirubin.
Hyperbilirubinemia may lead to encephalopathy in neonatal life, particularly in premature infants. Although the mechanisms were never established, clinicians commonly consider sepsis as a risk factor for bilirubin-induced neurological dysfunction (BIND). Our previous studies showed that elevated levels of unconjugated bilirubin (UCB) have immunostimulant effects, which are potentiated by lipopolysaccharide (LPS), and that immature neural cells are more vulnerable to UCB. The present study was undertaken to explore the role of nitric oxide (NO)/NO synthase (NOS), c-Jun N-terminal kinases (JNK) 1/2 and caspase activation in BIND, as well as the additional effects of inflammation, in immature neurons, incubated from 1 h to 24 h, at 37°C. UCB, at conditions mimicking those of jaundiced newborns (UCB/serum albumin=0.5), induced NO production, neuronal NOS (nNOS) expression and JNK1/2 activation in 3 days in vitro neuron cultures. As a consequence of these events, mitochondrial and extrinsic pathways of apoptosis were initiated, ultimately leading to neuronal dysfunction. Co-incubation with TNF-α+IL-1β intensified the activation of NO/NOS, JNK1/2, caspase-8, caspase-9 and caspase-3 by UCB. Cleavage of Bid into truncated Bid (tBid), as well as increased cytotoxic potential, were also observed. Interestingly, both L-NAME (NOS inhibitor) and SP600125 (JNK1/2 inhibitor) reversed the effects produced by UCB either alone, or in association with pro-inflammatory cytokines. Taken together, our data reveal not only that activation of NO/NOS, JNK1/2 and caspase cascades are important determinants of BIND, but also that the association of TNF-α+IL-1β have cumulative effects. These events provide a reason for the risk of sepsis in BIND and point to potential targets for therapeutic intervention.